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Introduction
There are few epidemiologic observa-
tions that are as robust as the association
between socioeconomic position, measured
in a variety of ways, and risk of disease inci-
dence and death1-3. The facts are well known:
• the risk of adverse health outcomes
increases with a decreasing level of
socioeconomic position;
• this relationship is widespread, being
found in most places and during most
periods of time;
• generally speaking it is found for all age
groups;
• it is found for most, with a few exceptions,
health outcomes; and
• while the inverse relationship is ubiquitous,
the strength of the association varies
between groups, places, and over time. It
is also clear that there has been an
explosion of interest in the relationship
between socioeconomic factors and
health outcomes. For example, a search
of MEDLINE citations that included one
or more of the descriptors “social class,
socioeconomic factors, income, or
poverty,” revealed a level trend at around
120 publications per month.
From the early 1980’s onward, there was
a dramatic increase in the rate of publica-
tion with over 220 per month by June of
20004. This 80% increase is undoubtedly an
underestimate as it does not include papers
that focus on the links between educational
attainment or occupation and health out-
comes, and it undoubtedly under represents
the literature that is not in English.
While some still dispute the relative im-
portance of health selection on this relation-
ship — sick people drifting downward eco-
nomically — most believe this is a solid and
reproducible finding that calls for attention
and remediation. The question then arises
as to how one can proceed to reduce in-
equalities in health. Clearly, the dominant
direction in thinking about the cause of dis-
ease in contemporary biomedical thinking is
focused on very molecular events. The popu-
lar and scientific press are replete with arti-
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cles that eagerly herald great breakthroughs
in public health, medicine, and biology that
will arise from our expanding knowledge in
genomics, bioinformatics, and biomedicine.
The description of the human genome mar-
ried with rapid advances in biotechnology
are thought by many to presage an era in
which many of the major sources of disease
and disabilities in world populations will be
prevented, delayed, or cured. Without a
doubt, the increased knowledge of the mo-
lecular basis of the pathobiology of disease
portends tremendous advances in our un-
derstanding and treatment of disease, but it
does not seem likely that this new knowl-
edge will help us understand socioeconomic
inequalities in health or to do anything to
reduce them. Nor, is it likely to help us un-
derstand some of the major public health
events of the last century, such as the dra-
matic loss of life expectancy in countries of
Eastern Europe following the break up of the
Soviet Union5-7. Ironically, many of the new
medical discoveries that will come from this
knowledge may increase inequalities in
health, if the common pattern of new ad-
vances being differentially available to those
higher placed in society repeats itself.
Instead, the argument can be made for
an approach to the understanding, preven-
tion, and reduction of socioeconomic in-
equalities in health that is portrayed in Fig-
ure 18,9. In this view, any health phenomena
must be understood within a multi-level
causal framework, ranging from molecular
events within the body to broad features of a
society that structures the patterns of expo-
sure to individual and aggregate risks fac-
tors, as well as opportunity structures and
individual and community resources3,10. In
what follows, I will illustrate how this frame-
work can be utilized to examine a number of
issues that have arisen in the epidemiologic
literature on socioeconomic inequalities in
health.
Where is the Concentration of
Greatest Need Along the
Socioeconomic Gradient of
Health?
Much that has been written about socio-
economic inequalities in health has empha-
sized the graded relationship in socioeco-
nomic position and health, emphasizing that
excess risk is found not only among the most
Figure 1 - Multilevel Model of Disease Causation.
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disadvantaged but even among those in rela-
tively privileged positions1,2,11-14. While this
perspective has been useful in pointing out
that socioeconomic factors put more than
the very poor at a health disadvantage, a rela-
tively uncritical examination of the shape of
this gradient and/or data limitations has
tended to leave the reader with a feeling that
the relationship between socioeconomic
position and risk of poor health or death is
linear. The reality is very far from that – at
least with respect to the relationship between
household income and risk of death. Figure
2 shows how decidedly non-linear the rela-
tionship is when examined using the National
Longitudinal Mortality Study, a cohort of
over one million people whose mortality ex-
perience was prospectively examined over
almost a decade15. As can be seen, the in-
creased risk associated with income differ-
ences is greatest among the bottom third of
the income distribution and diminishes rap-
idly with increasing income after that point.
The implications of this non-linearity are
that increasing economic resources among
those with lower incomes will have the great-
est impact on the population’s health. (Par-
enthetically, I know of no careful considera-
tion of how the shape of this curve varies
between places or over time. Does, for ex-
ample, a shift of the income distribution to
the right bring the relative risk curve with it,
or does it result in decreasing inequalities in
health? Because some very wealthy coun-
tries still have substantial inequalities in
health, this latter possibility seems unlikely.)
Figure 2 clearly shows that increasing income
improves health the most among approxi-
mately the bottom third of the population.
Thus, upstream policies that increase the
economic resources of the bottom third of
the population through employment poli-
cies, education and training, or increases in
minimum wages or tax credits would theo-
retically increase the health of that segment
of the population and decrease socioeco-
nomic inequalities in health. Similar benefits
might accrue from provision or subsidization
of childcare or housing costs, or other costs
that fall disproportionally on the poor. In the
Figure 2 - Association between Household Income and Risk of Death.
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United States, and perhaps other countries,
poorer working families also have fewer job
benefits and greater demands on their out
of work time to take care of children and
kin16.
Life Course and Cumulative
Disadvantage
A substantial, but contested, literature
now documents the impact of prenatal and
early life exposures on the later development
of poor health, even many decades later17-25.
Because parental socioeconomic position
exquisitely structures exposures to the fetus
and the young child, it would not be surpris-
ing that socioeconomic inequalities in health
occur early in life as well as later26. Substan-
tial data now indicates that this is the case,
although specific features of the period in
which early growth occurs may reduce the
impact of early socioeconomic origins26-34.
Of course in many cases, socioeconomic
origins are often also socioeconomic desti-
nations, and early socioeconomic disadvan-
tage is associated with a cascade of health-
damaging exposures over the life course. A
growing amount of evidence now shows that
sustained disadvantage is associated with
poor health outcomes. For example, Figure
3 illustrates the impact of sustained economic
disadvantage from childhood to the 5th and
6th decade of life on level of cognitive func-
tion35. In this case, a higher score on the cog-
nitive test indicates poorer functioning. The
measures of socioeconomic disadvantage
are based on childhood, level of education,
occupation, and income. Cumulative disad-
vantage over many decades appears to be
associated with worse cognitive function. A
similar picture, looking over 29 years, was
found when we examined the association
between sustained poverty and a wide vari-
ety of health outcomes36 (Figure 4).
Communities as Crucibles for
Growing Health Inequalities
As the research literature on the socio-
economic position and health has been ex-
panding, so has a related literature indicat-
ing that social and economic characteristics
of the neighborhoods and communities in
which people live are associated with risk of
death, morbidity rates, and other outcomes.
These two sets of findings fit together nicely
because the neighborhoods and communi-
ties in which people live are likely to be one
Figure 3 - Association between Cumulative Socioeconomic Disadvantage over the Life
Course and Performance on the Trail-maker Test.
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of the important contexts in which socio-
economic inequalities in health are gener-
ated. An example of these studies is one we
completed a number of years ago. Figure 5
shows the 9-year survival experience of
community residents who lived in or out-
side of areas of high levels of poverty and
social disadvantage37. It is not surprising that
Figure 4 - Cumulative Disadvantage over 29 years and Health Outcomes.
Figure 5 - Survival by Poverty Area Residence.
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those who lived outside of the poverty area
were healthier. After all, they were richer,
better educated, more likely to be employed,
had better medical care, and differed in many
other ways from those who lived in the pov-
erty area. However, when we statistically took
all of these differences into account, those
who lived in the poverty area still had almost
a 50% increased risk of death. A replication
of this study at the national level confirmed
our findings, even when there was adjust-
ment for total cholesterol, systolic blood
pressure, and a number of other factors, and
major cause of death were considered sepa-
rately38. There are now many dozens of stud-
ies of this type, and most show these inde-
pendent effects of area of residence in mor-
tality, morbidity, and chronic disease risk
factors; some of them using the most ad-
vanced multi-level analytic techniques. In-
deed, there is also a large literature showing
important effects of neighborhood charac-
teristics on child development, crime, and
other outcomes39-41.
It seems likely that these effects of place
are important in understanding socioeco-
nomic inequalities in health. But, we know
little about the ways in which where one lives
influences one’s health and there is an im-
portant need for research in this area. For
example, are the influences through differ-
ences in material standards of living and in-
stitutional resources, differences in exposure
to successful or unsuccessful role models,
differences in levels of environmental con-
taminants, stress, or any of many other pos-
sibilities—or all of them?
From a multilevel perspective, it makes
little sense not to look upstream. For exam-
ple, zoning and land use policies can, inten-
tionally or unintentionally, structure differ-
ential levels of demands and resources ac-
cording to where one lives. In one study of
the area around Atlanta, Georgia, there was
an almost 10-fold difference in the per capita
tax base. In many places, the differences
would be even greater. To the extent that
public goods such as education, medical care,
policing, and road repair are paid for by
taxes, the daily lives of people in these differ-
ent areas will differ dramatically, and some
of these differences may be important for
health.
The levels of resources and strains within
a community often represent factors oper-
ating outside of that community. For exam-
ple, closure of a major source of jobs within
a community will send economic and social
ripples throughout the community, and the
resultant social and economic characteris-
tics of that community, and of those who
live in it, must be seen as a consequence of
those decisions. Again, we see that an un-
derstanding of community factors that gen-
erate inequalities in health needs to be
grounded in an appreciation of the upstream
factors that create the community condi-
tions.
Economic Equity and Inequalities
in Health
In many countries over the last two dec-
ades, there has been an increase in income
and wealth gaps between the rich and poor,
and perhaps even an increasingly bifurcated
distribution of income. Spearheaded by the
work of Wilkinson42,43, attention has turned
to the impact of inequality in the distribu-
tion of income on health and inequalities in
health. While the broadest view—that dif-
ferences in income inequality could explain
much of the differences in life expectancy
and all cause mortality between developed
countries—seems not to be true44, there do
seem to be some countries in which the in-
equitable distribution of income within the
country is strongly related to geographic
health inequalities within the country—the
best example being the United States45-47.
While some have even disputed this relation-
ship, extremely interesting results have
emerged when the USA and Canada were
compared48. Using identical methodologies,
a very strong association was observed be-
tween the extent of income inequality in US
metropolitan areas and age-adjusted mor-
tality, but no such relationship was observed
in Canada. Why should there be such a dif-
ference in two countries which share many
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features? The answer will depend on how
one conceptualizes potential links between
income inequality and health44, 46, 49-51. A good
argument can be made for the proposition
that the effect of income inequality on health
reflects a combination of negative exposures
and lack of resources held by individuals,
along with systematic underinvestment
across a wide range of human, physical,
health, and social infrastructure. An unequal
income distribution is one result of histori-
cal, cultural, and political-economic proc-
esses. These processes influence the private
resources available to individuals and shape
the nature of public infrastructure, educa-
tion, health services, transportation, environ-
mental controls, availability of food, quality
of housing, and occupational health regula-
tions that form the “neo-material” matrix of
contemporary life. In the US, higher income
inequality is significantly associated with
many aspects of infrastructure, unemploy-
ment, health insurance, social welfare, work
disability, educational and medical expendi-
ture, and even library books per capita52.
Thus, upstream policies can have a major
impact on the extent of income inequality
within an area or region.
However, to the extent that the links be-
tween the distribution of income and the dis-
tribution of public and private goods are
malleable, the health consequences of ineq-
uity in the income distribution can be miti-
gated. There is good reason to believe that
variations between the US and Canada with
respect to taxation and transfers, economic
and racial segregation, and other factors re-
sult in there being a link between within coun-
try income inequality and health for the US
and no such link for Canada.
Globalization and Health
Inequalities
It is impossible to talk about health in-
equalities without considering the global situ-
ation and global health inequalities. WHO
reports demonstrate dramatically the enor-
mous variations in the likelihood of good
health and development between peoples of
poor, moderate, and high income countries,
and per capita GDP is strongly associated
with life expectancy below $10,000 or so per
capita GDP. According to the World Bank,
over one billion people (20% of world’s popu-
lation) are estimated to live on less than $1
per day, and 3 billion (49% of world’s popu-
lation) on less than $2 per day. More than
110 million primary school age children are
out of school (60% of them girls) and many
more live without adequate food, shelter, safe
water, and sanitation53. It is easy to under-
stand how this situation can result in a tre-
mendous burden of disease and premature
disability and mortality, but it is difficult from
the numbers alone to comprehend the mag-
nitude of the problem. The overall pattern
of results suggests that with development
may come increasing gaps between the rich
and poor, with many being left behind in a
worse state54. While the role of globalization
in these changes may be hotly debated, there
is some evidence that global economic cri-
ses can have substantial effects on health and
social factors associated with increased
health risks. For example, the impact of the
1998 Asian financial crisis in Thailand included
increases in poverty, unemployment, di-
vorce rates, crime, child abandonment, and
drug use55. Similarly, it does not take a great
deal of imagination to translate the decreases
in the rates of expenditure on public health
associated with increasing debt burden to a
deterioration in overall health status and a
rise in health inequalities. For example, in
Pakistan in the 1990’s, expenditures on debt
service increased 7-fold to 350 billion Paki-
stani rupees, while the National health budget
stagnated at around 25 billion, well less than
10% of that spent of debt service, and health
research expenditures dropped to essentially
zero rupees56.
A truly global perspective situates these
health and wealth inequalities within forces
operating in the global economy. While there
is an empirical base for making sound infer-
ences about the global patterns connecting
health and wealth in one place with that in
another, it is possible to engage in the type of
data-based speculation portrayed in Figure
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6, which links global economic forces with
deforestation, destruction of traditional ag-
riculture, development of urban centers with
concentrated poverty, decline in traditional
social and behavioral patterns, and the sub-
sequent development of transitions in health
profiles with increasing rates of cardiovas-
cular disease. All the while this is happening
the same forces can be seen to be connected
to economic insecurity, life-style changes
including massive increases in fast food con-
sumption, and the development of low paid
jobs to supply the fast food industry10. Of
course it is difficult to document every one
of these links. This difficulty presents a chal-
lenge to epidemiologists and other scientists
to develop data sources and analytic tools to
document these etiologic forces with the
same zeal as is addressed to the develop-
ment of new molecular technology.
Figure 6 - Connections between the Global Economy and Health in Poor and Wealthy
Countries.
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